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Summary box
 ► Increasing skilled birth attendant coverage has not 
corresponded to expected declines in maternal and 
neonatal mortality in many low-income and mid-
dle-income countries, calling into question the accu-
racy and validity of skilled birth attendant coverage 
estimates and what the indicator truly measures.
 ► Skilled birth attendant coverage can be reasonably 
estimated from population-based surveys in set-
tings of high coverage, but women have difficulty 
accurately reporting distinct cadres of healthcare 
professionals.
 ► Greater transparency is needed in documenting the 
basis on which distinct healthcare cadres providing 
delivery care in countries are designated as skilled 
or not for the purposes of estimating skilled birth at-
tendant coverage.
 ► Opportunities to link population-based and facil-
ity-based data provide a more nuanced picture of 
childbirth care and help capture elements of the en-
abling environment for skilled attendance.
 ► Some improvements in skilled birth attendant cover-
age measurement are possible, but the indicator on 
its own is limited in tracking progress and inform-
ing efforts to improve quality of care for women and 
newborns.
AbSTrACT
The percentage of live births attended by a skilled birth 
attendant (SBA) is a key global indicator and proxy for 
monitoring progress in maternal and newborn health. Yet, 
the discrepancy between rising SBA coverage and non-
commensurate declines in maternal and neonatal mortality 
in many low-income and middle-income countries has 
brought increasing attention to the challenge of what 
the indicator of SBA coverage actually measures, and 
whether the indicator can be improved. In response to the 
2018 revised definition of SBA and the push for improved 
measurement of progress in maternal and newborn health, 
this paper examines the evidence on what women can 
tell us about who assisted them during childbirth and 
methodological issues in estimating SBA coverage via 
population-based surveys. We present analyses based on 
Demographic and Health Surveys and Multiple Indicator 
Cluster Surveys conducted since 2015 for 23 countries. 
Our findings show SBA coverage can be reasonably 
estimated from population-based surveys in settings of 
high coverage, though women have difficulty reporting 
specific cadres. We propose improvements in how skilled 
cadres are classified and documented, how linkages can 
be made to facility-based data to examine the enabling 
environment and further ways data can be disaggregated 
to understand the complexity of delivery care. We also 
reflect on the limitations of what SBA coverage reveals 
about the quality and circumstances of childbirth care. 
While improvements to the indicator are possible, we call 
for the use of multiple indicators to inform local efforts to 
improve the health of women and newborns.
InTroduCTIon
Skilled attendance at birth is believed to 
prevent maternal and neonatal mortality 
during labour, delivery and the early post-
natal period via effective care provided by 
trained and competent health personnel in 
an environment equipped with the necessary 
drugs and equipment.1–3 The percentage of 
live births attended by specified cadres of 
health personnel (eg, midwives) is widely 
used to measure skilled birth attendant 
(SBA) coverage and is a key proxy indicator 
for monitoring progress in reducing maternal 
mortality (see box 1). While household 
surveys, such as the Demographic and Health 
Surveys (DHS) and Multiple Indicator Cluster 
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box 1. definition and calculation of the SbA coverage 
indicator
What is the ‘SbA’ indicator?
The ‘proportion of births attended by skilled health personnel’, 
commonly referred to as ‘SBAs’, is an SDG indicator (Indicator 3.1.2) 
and is one of the five indicators tracked by leading maternal and 
newborn health global initiatives.37 The SBA indicator is classed as a 
Tier 1 SDG indicator, in that it is considered conceptually clear, has an 
internationally established methodology and is reported for >50% of 
countries.38
How is SbA coverage calculated?
Coverage is calculated as the number of live births attended by skilled 
health personnel expressed as a percentage of the total number of 
live births in the same period.9 39 Many low and lower-middle income 
countries use household surveys with women’s self-reports of delivery 
with particular health personnel to track SBA coverage. Women may 
respond with multiple attendants but only the ‘most skilled’ provider 
from the response options selected is used to calculate SBA coverage. 
Survey recall periods usually vary from 2 years (MICS) to up to 5 years 
before the interview (DHS).32
DHS,Demographic and Health Surveys; MICS, Multiple Indicator Cluster 
Surveys;SBA, skilled birth attendant; SDG, sustainable development goal.
Surveys (MICS), have measured delivery with medically 
trained personnel (doctor, nurse or midwife) since the 
1980s and 1990s, SBA coverage was first tracked globally 
during the Millennium Development Goal (MDG) era 
(2000–2015), and remains an indicator on the Sustain-
able Development Goal (SDG) and Global Strategy for 
Women’s Children’s and Adolescents’ Health agenda. 
Yet, the discrepancy between increasing SBA coverage 
and lagging improvements in maternal and neonatal 
mortality in many low-income and middle-income coun-
tries (LMICs) has brought increasing attention to the 
challenge of SBA measurement and the indicator’s limi-
tations in capturing effective, life-saving care.4–7 Amidst 
increasing calls to move away from measuring contact 
with the health system toward capturing quality of care,8 
a critical review and reflection on SBA coverage measure-
ment is needed.
In 2004, the WHO, along with the International Confed-
eration of Midwives (ICM) and the International Feder-
ation of Gynaecology and Obstetrics (FIGO) defined the 
core skills and training required for skilled attendants.1 
WHO considered the statement to be a policy docu-
ment and has indicated it was not intended to serve as a 
basis for measurement.9 Shortages of midwifery-trained 
personnel led many LMICs to ‘upskill’ mid to low level 
health cadres to expand the range and numbers of health 
personnel they considered to be SBAs to address gaps in 
coverage.10–12 There are concerns that the length and 
quality of training may be insufficient,9 12 that large gaps 
exist between international standards and actual provider 
competencies and practices13 14 and that the lack of stan-
dardisation in cadre names, training and competencies 
make cross-country comparisons challenging.10 15 16
In the transition from the MDG to the SDG era, WHO, 
Unicef and United Nations Population Fund (UNFPA) 
undertook a process of revising the definition of SBA. 
The resulting 2018 joint statement expanded the 2004 
statement to consider eight competencies essential for 
improving the quality of care received by women and 
newborns.2 The competency related to intrapartum 
care was identified as the one specifically relevant to 
SDG monitoring; it defined a competent maternal and 
newborn health (MNH) professional as someone who 
(1) provides and promotes evidence and human rights-
based, quality, socioculturally sensitive and dignified care 
to women and newborns; (2) facilitates physiological 
processes during labour and delivery to ensure a clean 
and positive childbirth experience and (3) identifies 
and manages or refers women and/or newborns with 
complications.2 The care competencies include all signal 
functions of emergency obstetric and newborn care that 
could be provided by an integrated team of MNH profes-
sionals, and the 2018 joint statement noted the impor-
tance of the enabling environment to the provision of 
quality maternal and newborn healthcare.2 9
The 2018 joint statement also acknowledged that it 
was a first step towards improved measurement and 
called for household surveys and administrative data 
collection methods at the country level to be revised to 
support ‘meaningful measurement’ of SBA coverage.2 In 
parallel to the process of reviewing the definition of SBA, 
Unicef and WHO convened experts on several occasions 
between 2016 and 2018 to reflect on global tracking of 
SBA coverage. The aim was to improve measurement of 
the SBA indicator, and distinguishing which healthcare 
providers were ‘skilled’ for the purposes of the indicator 
and improving country-level reporting.2 9 To understand 
what this means in practice, we need to unpack what 
women can tell us and how the SBA indicator is currently 
generated via population-based surveys.17 Then, we can 
consider the implications of the WHO definitions (2004 
and 2018 versions) on meaningful measurement of SBA 
coverage and effective tracking of progress in MNH. We 
acknowledge that country-level monitoring needs may 
differ from what is measured at the global level, but here 
we focus on the challenges and implications for global 
tracking of SBA coverage. In this paper, we aim to (1) 
systematically collate and synthesise published evidence 
on whether women can accurately recall the person(s) 
assisting with delivery, (2) describe methodological 
considerations and points of improvement around how 
SBA coverage is estimated from DHS and MICS and (3) 
suggest ways forward in conceptualising SBA coverage 
and measuring care received by women and newborns.
ACCurACy of Women’S Self-reporT of bIrTH 
ATTendAnTS
Population-based surveys rely on women’s self-report of 
the cadre of birth attendant to ascertain whether the 
attendant was skilled or not. We systematically reviewed 
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published literature to examine how accurately women 
can recall the cadres of healthcare personnel assisting 
them during delivery. Results are summarised below, 
with a full description of methods and results shown 
in online supplementary appendix 1. Of 1743 titles 
screened, and 29 full texts reviewed, 4 studies (in 
Mexico, Kenya and Ghana) met the inclusion criteria 
comparing women’s self-reports against a gold standard, 
but only three were large enough to calculate statistical 
measures of validity or reliability (table 1).
The limited evidence suggests that SBA coverage at 
the population level can be accurately estimated for 
an aggregate category of ‘skilled’ providers, but that 
women have difficulty accurately reporting distinct 
cadres of healthcare professionals and, according to 
Blanc and colleagues’ study in Kenya, women tend to 
underreport attendance by less skilled providers.18 The 
high sensitivity but low specificity of the SBA indicator 
suggests that women’s self-reports in population-based 
surveys are close to capturing the true prevalence in 
high SBA-coverage settings but would tend to over-
estimate it in low coverage settings. The four studies 
were all conducted among women delivering in hospi-
tals, with very few deliveries reported (by women or 
via the gold standard comparison) as being attended 
by unskilled attendants. Thus, the findings may not 
be generalisable to lower-level facility or home-based 
settings where delivery with non-SBA is likely to be more 
common. Three of the four studies interviewed women 
very soon after delivery. Only one study used a longer 
recall period (up to 15 months) similar to household 
surveys; it showed some deterioration in the accuracy 
of women’s reporting.19
Women use multiple ways to determine the cadre of 
their provider. Hussein and colleagues found women 
in Ghana most often identified the cadre of providers 
by the activities they performed, by the colour of the 
uniform or by knowing the individual previously, 
though these means were frequently inaccurate.20 Qual-
itative interviews by McCarthy and colleagues in Kenya 
found women differentiated cadres by the care compo-
nents they gave, with broad agreement on the kinds of 
interventions performed by higher cadre providers (eg, 
caesarean sections). However, many women could not 
distinguish between types of skilled cadres if multiple 
attendants provided needed care.19
The four studies asked women who was their ‘main 
attendant’, rather than using the DHS/MICS question 
identifying all those assisting with the delivery (figure 1). 
Women—and researchers—may have differing inter-
pretations of the term ‘main attendant’. Interpreta-
tions could include recalling the person who spent the 
most time with the woman, was the most helpful or was 
the most qualified, leading to potential discrepancies 
between women’s responses and observers’ reports. For 
example, in the study observing deliveries in Mexico, 
researchers noted the ‘main provider’ to be the person 
who ‘caught’ the baby.21 The tendency in the Kenya 
study for women to overreport attendance by doctors 
and higher-ranked providers compared with observers 
may have occurred because respondents understood 
their ‘main provider’ to be the person in-charge, 
whereas observers recorded the cadre of individual 
administering the most care.18
In addition to these four studies that tested recall 
of individual cadres, other studies have examined the 
accuracy of women’s recall of other questions on intra-
partum care provision. In a study in Scotland, where 
women were allocated a midwife, obstetrician or general 
practitioner as a maternity care coordinator, less than 
half of women reported the same cadre as specified by 
staff.22 A study in Mozambique found women’s recall 
of the number of health professionals assisting during 
delivery was inaccurate compared with direct obser-
vations (area under the curve (AUC): 0.48, 95% CI: 
0.44 to 0.53), but that women could more accurately 
report the presence of a companion during labour or 
delivery (AUC: 0.61, 95% CI: 0.55 to 0.66).23 The study 
also found high individual-level accuracy (AUC: 0.88, 
95% CI: 0.84 to 0.91) and low population-level bias in 
women reporting whether they delivered in a hospital 
or health centre at 8–10 months recall.23
meTHodologICAl ISSueS In SbA CoverAge meASuremenT 
on populATIon-bASed SurveyS
In addition to the issues arising from women’s self-re-
port of individual cadres, the accuracy of SBA coverage 
measurement also relies on how these data are captured 
and recorded in household surveys. DHS and MICS 
provide standard questionnaires with multiple-choice 
response options which countries can customise to 
reflect the national cadres providing intrapartum care 
(figure 1). Countries indicate whether these cadres are 
considered ‘skilled’ for estimating SBA coverage based 
on the Ministry of Health’s (MOH) definition of SBA; 
this may change over time. There is currently a lack 
of transparency on what basis cadres are designated as 
‘skilled’. Improving population-based measurement 
of SBA demands clarity and comparability in response 
options, careful phrasing and probing to reduce 
improbable responses and represent all women with 
births in the recall period.
The lack of clear standards for classifying a delivery 
attendant as ‘skilled’ on DHS and MICS has been 
widely acknowledged.24 Cadres with the same or similar 
professional designations can have different competen-
cies in different countries,16 and cadres may change in 
whether they are considered skilled from one survey to 
the next. For example, in Ethiopia, the Health Exten-
sion Worker (HEW) cadre was not considered skilled in 
the 2011 DHS25 but was considered skilled in the 2016 
DHS26 because HEWs had received an additional 1 
year training. Recent evaluations show that HEWs with 
minimal training lack the competencies to be consid-
ered skilled, but those with the additional 1 year higher 
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Table 1 Studies estimating the validity or reliability of women's self-report of healthcare personnel assisting during delivery
Reference
Study setting, 
participants and 
sample size Recall period
Source of comparison 
against women’s self-
report Statistical measures Key findings
Blanc et al. 
2016a21
Public hospital 
in Mexico City. 
Pregnant women 
aged 15–49 years 
admitted to the study 
facility for delivery.
n=597
Interviews 
conducted with 
women prior 
to hospital 
discharge.
Direct observation 
by general medical 
practitioners or nurses.
For individual reporting 
accuracy:
sensitivity, specificity 
and AUC*
For population-based 
validity:
IF†
 ► Main provider at delivery 
was SBA (doctor or medical 
resident) had a high sensitivity 
(90.1%) and a low specificity 
(14.0%), resulting in low 
individual-level accuracy 
(AUC: 0.52, 95% CI: 0.48 to 
0.56) and low population-level 
bias (IF: 0.98). Vast majority 
of participants reported the 
main provider during delivery 
was a doctor or a medical 
resident (94%); both cadres are 
considered SBA.
Blanc et al. 
2016b18
Two public hospitals 
in Kisumu and 
Kiambu districts, 
Kenya.
Pregnant women 
aged 15–44 years 
admitted to study 
facilities for labour 
and delivery.
n=662
Interviews 
conducted with 
women prior 
to hospital 
discharge.
Direct observation 
by registered nurse/
midwives.
For individual reporting 
accuracy:
sensitivity, specificity 
and AUC
For population-based 
validity:
IF
 ► Combined categories of SBA 
as main provider at delivery 
had a high sensitivity (95.0%) 
and a low specificity (15.2%), 
resulting in a low individual-
level reporting accuracy (AUC: 
0.55, 95% CI: 0.51 to 0.59) and 
a low population-level bias (IF: 
1.02).
 ► Three provider categories were 
used: doctor/medical resident, 
nurse/midwife and student 
nurse, of which the first two 
were considered SBA. Main 
provider was a doctor/medical 
resident, had a high individual-
level accuracy (AUC: 0.86, 95% 
CI: 0.83 to 0.89) and a large 
population-level bias (IF: 1.63). 
Main provider was a nurse/
midwife, had a high individual-
level accuracy (AUC: 0.80, 
95% CI: 0.76 to 0.83) and a low 
population-level bias (IF: 0.93). 
Main provider was a student 
nurse, had a low individual-
level accuracy (AUC: 0.57, 95% 
CI: 0.53 to 0.61) and a large 
population-level bias (IF: 0.45).
 ► There was a tendency for 
women’s self-report to 
misclassify medical residents 
and nurse/midwives as doctors 
and to misclassify student 
nurses as nurse/midwives.
Continued
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Reference
Study setting, 
participants and 
sample size Recall period
Source of comparison 
against women’s self-
report Statistical measures Key findings
McCarthy et 
al. 201619
Two public hospitals 
in Kisumu and 
Kiambu districts, 
Kenya.
Pregnant women 
aged 15–44 years 
admitted to study 
facilities for labour 
and delivery and 
who participated 
in the baseline 
interview and were 
reinterviewed in the 
community.
n=515
Interviews 
conducted 13–
15 months after 
delivery.
Direct observation 
by registered nurse/
midwives and the 
woman’s previous exit 
interview at hospital 
discharge.18
For individual reporting 
accuracy:
sensitivity, specificity 
and AUC
For population-based 
validity:
IF
For individual-level 
reliability:
Agreement between 
women’s responses at 
discharge and follow-up 
using the phi coefficient, 
which ranges from −1 
(perfect disagreement) 
to 0 (no correlation) to 1 
(perfect agreement)
 ► Main provider at delivery was 
SBA (constructed category 
of doctor/medical resident or 
nurse/midwife), had a high 
sensitivity (91.0%) and a low 
specificity (18.0%) at 13–15 
months follow-up; AUC at 
follow-up (0.54, 95% CI: 0.50 
to 0.59) and IF at follow-up 
(0.98) were similar to baseline 
AUC and IF reported by Blanc 
and colleagues.18
 ► There was some deterioration 
in individual-level reporting 
accuracy for main provider at 
delivery was a doctor/medical 
resident at 13–15 months 
follow-up (AUC: 0.77, 95% CI: 
0.73 to 0.81) compared with 
baseline (AUC: 0.86, 95% CI: 
0.82 to 0.89) and for a nurse/
midwife at follow-up (AUC: 
0.70, 95% CI: 0.66 to 0.74) 
compared with baseline (AUC: 
0.80, 95% CI: 0.76 to 0.83).
 ► Population-level bias for SBA 
coverage remained low overall 
and was very similar between 
baseline and follow-up (IF: 
1.0 vs 0.98). Population-level 
bias was larger at follow-up 
compared with baseline for 
main provider was a doctor/
medical resident (IF: 2.44 vs 
1.57) and nurse/midwife (IF: 
0.76 vs 0.94).
 ► Reliability of women’s reports 
of the main provider during 
delivery between baseline and 
13–15 months follow-up was 
low (rphi=0.32) for both doctor/
medical resident and nurse/
midwife.
Hussein et 
al. 200420
Two hospitals in the 
Greater Accra region, 
Ghana.
Women who had 
delivered in the study 
facility in the 10 days 
before interview.
n=9
Interviews 
conducted with 
women up to 
10 days after 
delivery.
Birth register and 
clinical notes of the 
delivery; interviewers 
also asked health 
personnel to recollect 
circumstances of the 
birth.
Not assessed.  ► In seven of nine cases, 
respondents identified their 
main attendant as was 
recorded in the birth register. 
Of the two discordant cases, 
the respondents reported 
delivering without an attendant 
or that the midwife arrived after 
delivery of the baby’s head. 
In both cases, the register 
recorded the birth assisted by 
a midwife with no mention of 
partial or non-attendance.
*Plots the indicator’s sensitivity (‘true positive’) against its false positive rate (1-specificity). AUC values range from 0 (zero accuracy) to 1.0 (perfect 
accuracy) with a value of 0.5 being the equivalent of a random guess.
†Ratio of the prevalence as self-reported by women over the ‘true prevalence’ according to the gold standard comparison. An IF of 1.0 indicates no 
bias.
AUC, area under the receiver operating characteristic curve; IF, inflationfactor; SBA, skilled birth attendant.
Table 1 Continued
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Figure 1 Question and response options from sample MICS and DHS individual women's questionnaires. DHS, Demographic 
and Health Surveys; MICS, Multiple Indicator Cluster Surveys.
level training do demonstrate greater competence.27 
However, women cannot be expected to differentiate 
HEWs with differing levels of training, and it is unclear 
whether even the more highly trained HEWs meet the 
2018 joint statement criteria to be considered SBA.
Our estimates from 23 countries with a DHS or MICS 
conducted since 2015 (and data available in February 
2018) show the close alignment, with a few excep-
tions, of the percentage of facility-based deliveries 
with SBA coverage (table 2, see online supplementary 
appendix 2 for methods). Notably, Mali and Senegal 
had higher facility-based deliveries than SBA coverage 
estimates, indicating some women giving birth in facil-
ities reported assistance by non-SBAs, namely with a 
‘matrone’, an auxiliary cadre providing delivery care in 
many Francophone countries who may or may not be 
skilled.28 In fact, the29 Mali 2015 MICS report listed SBA 
coverage including ‘matrone’ (60.4%) and excluding 
‘matrone’ (43.7%),29 openly reflecting uncertainty 
as to whether the country-level categorisation meets 
international definitions (see online supplementary 
appendix 2 for a list of individual cadres included in 
DHS/MICS reports’ SBA coverage estimates). In order 
to have comparable indicators, we need to be confi-
dent that cadres designated by countries as skilled meet 
international standards for SBA.
DHS and MICS also often combine response cate-
gories of cadres (eg, nurse/midwife, see figure 1), 
possibly in response to respondents’ inability to accu-
rately distinguish distinct cadres. These combined 
cadres on the questionnaire or in the datasets limit the 
ability to check individual cadre competencies against 
international SBA criteria or assess the role of specific 
cadres separately. This is less important if all the cadres 
in such combined categories are skilled; however, cate-
gorisations that combine skilled personnel with lower-
level cadres who may not be considered skilled lead to 
inaccuracies in SBA coverage.24
The question on DHS and MICS to capture SBA 
coverage reads: ‘Who assisted with delivery of (NAME)?’ 
with an instruction for enumerators to probe for all 
the persons assisting (figure 1). However, the question 
phrasing could be interpreted in different ways within 
different contexts. We explored two of the ways this 
impacts on estimates of SBA coverage.
First, surveys attempt to capture all those assisting 
with delivery, but results can be difficult to interpret. 
Table 2 uses data from 23 countries to show the large 
variation in the percentage of women delivering in 
a facility who reported two or more cadres, from 7% 
in Malawi to 91% in Turkmenistan. This wide range 
could reflect the reality of differently resourced health 
systems, or the quality of data collection, including how 
much time the enumerators had to probe, or how the 
term ‘assisted’ was interpreted when translated into 
local languages. In countries where a team of providers 
might be considered to encompass all the required 
competencies under the 2018 joint statement, a woman 
responding with a single cadre when multiple cadres 
were supporting care, including those with more skills 
performing supervisory roles, would tend to underesti-
mate SBA coverage.
Second, misreporting and poor understanding of 
the survey question may be responsible for seemingly 
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Table 2 Descriptive analysis of 23 countries with a DHS or MICS since 2015
Among all live births* Among all facility-based live births*
Country Survey 
type
Year Percentage 
SBA coverage 
from DHS/
MICS report†
Percentage 
in health 
facilities
Percentage 
reporting 
>1 delivery 
attendant
Percentage 
deliveries 
with doctor/ 
nurse/ 
midwife
Percentage 
deliveries 
with other 
personnel
Percentage 
deliveries 
with relative 
or no one
Afghanistan DHS 2015 50.5 48.1 23.6 88.6 11.3 0.1
Angola DHS 2015 49.6 45.6 10.1 97.9 1.5 0.6
Armenia DHS 2016 99.8 99.3 52.2 99.9 0.0 0.1
Burundi DHS 2016 85.1 83.9 9.9 99.5 0.4 0.0
Colombia DHS 2015 95.9 83.3 77.7 99.3 0.4 0.3
Ethiopia DHS 2016 27.7 26.2 20.3 92.7 6.9 0.4
Guatemala DHS 2015 65.5 65.0 51.8 99.9 0.1 0.1
India DHS 2015 81.4 78.9 44.6 97.2 2.5 0.3
Kazakhstan MICS 2015 99.4 99.3 65.4 100.0 0.0 0.0
Malawi DHS 2016 89.8 91.4 7.2 97.4 2.0 0.7
Mali MICS 2015 43.7 64.6 8.5 65.3 34.5 0.3
Mexico MICS 2015 97.7 96.9 56.4 99.9 0.1 0.0
Myanmar DHS 2015 60.2 37.1 36.4 99.2 0.8 0.0
Nepal DHS 2016 58.0 57.4 57.4 96.3 2.4 1.2
Nigeria MICS 2016 43.0 37.5 25.1 91.3 8.2 0.5
Paraguay MICS 2016 95.5 93.2 66.8 92.4 7.5 0.1
Rwanda DHS 2014 90.7 90.7 18.9 99.9 0.1 0.1
Senegal DHS 2015 53.2 74.5 27.7 70.4 29.5 0.1
Tanzania DHS 2015 63.7 62.6 20.5 94.2 5.6 0.2
Timor Leste DHS 2015 56.7 48.5 16.2 97.6 2.1 0.3
Turkmenistan MICS 2015 100.0 99.4 91.4 100.0 0.0 0.0
Uganda DHS 2016 74.2 73.4 10.2 97.4 2.4 0.3
Zimbabwe DHS 2015 78.1 77.0 16.5 99.5 0.3 0.2
see online online supplementary appendix 2 for methods.
*Denominator used was all live births in the past 5 years for DHS and most recent live birth in past 2 years for MICS.
†SBA coverage extracted from each country’s DHS/MICS report.
DHS, Demographic and Health Surveys; MICS, Multiple Indicator Cluster Surveys; SBA, skilled birth attendant.
implausible responses, for example, women reporting 
delivery with a doctor at a health post in settings 
where this is unlikely,7 or women indicating delivery by 
caesarean section with a non-SBA. In Senegal, 10% of 
women with caesarean sections reported delivery assis-
tance only by non-skilled attendants.30 It is unclear if 
these women were interpreting the question to refer 
to cadres assisting before surgery, whether they were 
misreporting the cadre or whether they were misre-
porting the caesarean section. Possible solutions would 
be to provide an alternate phrasing of the survey ques-
tion for women delivering by caesarean section to ask 
who performed the operation or further enumerator 
instructions to check obvious discrepancies.
Finally, current estimates of SBA coverage omit some 
births to women in need of skilled delivery care, by 
excluding women with stillbirths. By only including 
live births, SBA coverage estimates may be artificially 
inflated since they fail to capture the providers of care 
during adverse delivery outcomes. We recommend 
changing the denominator to be all births (live and still-
births), while recognising that survey design changes 
may be needed to improve reporting.31 For instance, 
evidence suggests women’s ability to accurately report 
birth attendants deteriorates somewhat over time. We 
recommend recall periods be shortened to strike a 
balance between accurate recall and adequate sample 
sizes for analysis, and support the planned reduction 
of the 5-year DHS recall period to match the 2-year 
MICS recall period. The resulting reduced time in 
completing the questionnaire may also improve data 
quality.32 A denominator of all births would still enable 
disaggregation by live births for comparison to older 
survey estimates (ie, bridge coding).
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WAyS forWArd for Improved meASuremenT of SbA 
CoverAge
The global call for improving the quality of maternal and 
newborn care33–35 demands we acknowledge the concep-
tual and measurement limitations of SBA coverage as an 
indicator of progress. Meaningful measurement of SBA 
coverage under the 2018 joint statement would capture 
the proportion of all births that are cared for by an indi-
vidual healthcare provider or team who can provide all 
the internationally defined components of maternal and 
newborn care in an enabled environment.2 The current 
approach of tallying the most skilled cadre(s) present, as 
reported by the woman, ignores the extent of assistance 
that was provided, whether the healthcare provider had 
the necessary support or supervision or whether they 
were working in an environment equipped with the drugs 
and infrastructure needed to perform routine and emer-
gency care. The way forward must include improving 
documentation for classifying country cadres as ‘skilled’, 
capturing the enabling environment and understanding 
the complexity of care provision at the country level.
Classification of skilled cadres
There is a clear need for better documentation of why a 
particular cadre is designated as skilled. A recent system-
atic scoping review of MNH professionals in LMICs 
identified 123 unique cadre names, with 67% of cadres 
conforming to the international standards of doctor, 
nurse or midwife, and 57% classified as skilled according 
to the 2004 WHO definition.16 Clarifying the training 
requirements and regulation of delivery care providers 
is an important step towards more consistent measure-
ment, but this is a moving target since the training of 
health personnel and their scope of practice in different 
countries change over time. A step towards creating 
greater accountability for country governments’ progress 
in meeting this SDG indicator would be recording and 
making public documentation on why cadres in survey 
response options are considered skilled by MOH offi-
cials, listing the cadre’s training and qualifications, 
using the 2018 joint statement of core competencies.2 
Improving transparency around how cadres were clas-
sified and captured on surveys would enhance under-
standing of a country’s range of delivery care providers 
and accuracy for all users of the data, including country 
officials, researchers and UN agencies. However, country 
and survey programme implementers must be included 
in discussions of feasibility for this process and its impli-
cations for other indicators.
The 2018 joint statement emphasises competencies 
over cadre names. Yet, there remains a lack of clarity 
on the governance mechanisms to map country cadres 
and associated training programmes to the competen-
cies, and on who has the final say on whether these meet 
the revised SBA definition. We see professional organi-
sations, such as FIGO, ICM and International Council 
of Nurses member associations, and national regulatory 
bodies as playing a key role in this process. However, it 
must be acknowledged that there are competing interests 
at stake in cadre designations. Countries will be reluctant 
to downgrade current cadres from skilled to unskilled to 
avoid a drop in national SBA coverage levels; at the same 
time, professional associations potentially have vested 
interests in restricting the ranks of SBAs to midwives and 
obstetricians. Perhaps, the greatest importance of the 
2018 joint statement lies in informing the accreditation 
of training programmes for midwifery skills.
Capturing the enabling environment
Evidence suggests that women can report the type of 
facility where they delivered more accurately than cadre 
of attendant, and having skilled attendance depends not 
just on the training and competencies of skilled attend-
ants but also the service environment, including neces-
sary equipment, support and referral options. In light 
of the 2018 joint statement’s emphasis on the important 
role of the enabling environment, we echo Marchant and 
colleagues’ recommendations about the need to advance 
techniques to link population-based and provider-based 
data.35 We encourage surveys and health management 
information systems to provide more detail on the place 
of delivery, by level and sector, in order to facilitate linking 
population-based surveys to facility data.36 This includes 
disaggregating private sector health facilities to distin-
guish hospitals from lower-level clinics where possible.24
Campbell and colleagues show that cross-tabulating 
the most skilled person attending the delivery with the 
place of delivery reported by women, generates a useful 
picture of maternity care services.7 Linking what women 
can tell us in household surveys with what facility surveys 
can tell us yields an even more nuanced picture of care 
coverage. For example, based on the Kenya 2014 DHS, 
61.3% of births were assisted by skilled health profes-
sionals in a health facility. However, by using information 
on facility capability from an analysis of the Kenya 2010 
Service Provision Assessment survey, we could state that 
only 22.1% of births in Kenya were assisted by skilled 
personnel in a facility meeting the criteria for routine 
maternal care (see online supplementary appendix 3 for 
methods). Relying entirely on the presence of a skilled 
cadre risks painting an overly optimistic picture of prog-
ress, whereas using multiple sources linking person and 
place yields a more comprehensive picture.
understanding complexity in skilled assistance
As illustrated in the example of Kenya, SBA coverage esti-
mates tell only part of the story, and further disaggrega-
tion of where and with whom women deliver can help to 
unravel what delivery care looks like in its complexity.7 
The patterns arising can inform efforts to improve 
delivery care that are tailored to the specific country and 
health system contexts.
In response to the 2018 joint statement that a team of 
MNH professionals could cover the required competen-
cies, we examined how women reported different combi-
nations of attendants among facility-based deliveries 
 o
n
 13 M
ay 2019 by guest. Protected by copyright.
http://gh.bmj.com/
BM
J G
lob Health: first published as 10.1136/bmjgh-2018-001367 on 22 April 2019. Downloaded from 
Radovich E, et al. BMJ Glob Health 2019;4:e001367. doi:10.1136/bmjgh-2018-001367 9
BMJ Global Health
Figure 2 Attendants at delivery among all facility-based deliveries in recall period. TBA, traditional birth attendant; CHW, 
community health worker; MICS, Multiple Indicator Cluster Surveys.
(figure 2, see online supplementary appendix 2 for 
methods). For nearly all facility-based deliveries in Turk-
menistan (91%), women reported assistance by both 
a doctor and a nurse/midwife. In Mali, the majority 
of women reported assistance by a nurse, midwife or 
matrone (55%). However, nearly a third of women deliv-
ering in facilities in Mali reported that a combination of 
both a doctor and a matrone, traditional birth attendant 
(TBA) or community health worker assisted, of whom 
only doctors are SBAs. This suggests that reliance on SBA 
coverage as indicated by ‘doctor’ as the highest cadre 
of attendant would mask these possible collaborations 
between the formal health system and community-based, 
potentially unskilled cadres, though the extent of assis-
tance performed by the different cadres may vary consid-
erably. Measurement efforts should consider capturing 
teams of professionals assisting with deliveries to enhance 
understanding of a country’s provision of childbirth care.
Disaggregation and linking of current data sources 
provide additional insight, but engaging with local, 
contextual knowledge and refining the survey question 
are needed to interpret and understand what delivery 
assistance actually looks like. For common patterns, 
such as the nearly one-third of women in Mali reporting 
delivery with a doctor and lower-skilled cadre (figure 2b), 
research is needed to understand who is present and/
or provides most of the care during labour and delivery, 
and who is responsible for intervention in the event of 
complications. More clarity is also needed on what we 
are currently capturing as attendant at birth in popu-
lation-based surveys. The survey question could be 
rephrased to more accurately capture everyone who 
was present at any point during labour and delivery, the 
person(s) assisting at a critical moment (eg, the person 
who caught the baby), or the person in charge. It is worth 
keeping in mind, however, that women are in a unique 
situation during childbirth and may be unaware of or 
unable to recall the details needed to answer some of 
these questions. Women would also not be expected to 
know, for example, who was supervising the ward or her 
attendants if they were not directly involved in her care. 
Efforts to refine the question should, in the long term, 
join forces with movements promoting respectful care, 
which encourage providers to introduce themselves and 
let woman know their name and position.
ConCluSIon
The global health community must acknowledge the 
limitations of SBA as an indicator and seek to improve it 
by providing clear metadata on who is considered to be 
an SBA, and including stillbirths in the denominator. It 
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also needs to advocate for multiple indicators reported 
at different levels to track the complexity of inputs 
required to improve MNH, including by cross-tabulating 
where and with whom women deliver, linking to facility 
assessments to characterise the enabling environment, 
and understanding teams of multiple attendants. Global 
monitoring requires harmonised indicators that lose 
the level of detail required to improve care and service 
delivery at the local level. As such, greater use of current 
and emerging data sources, including for disaggregation 
and linking, is needed to understand the kind and quality 
of delivery care women receive, including for respectful 
care. The 2018 joint statement represents an aspira-
tional approach to care but also to coverage measure-
ment. While improvements in measurement of the SBA 
indicator are possible, we must also recognise what SBA 
coverage can and cannot tell us about ongoing efforts 
to ensure high-quality, life-saving care for women and 
newborns.
Acknowledgements The authors wish to acknowledge the detailed and helpful 
feedback provided by Doris Chou and Ann-Beth Moller of WHO and Liliana Carvajal 
and Willibald Zeck of Unicef during the development, analysis and writing of this 
paper and for their extensive work on this indicator. We wish to thank Fred Arnold 
and Joy Fishel of ICF International/DHS Survey Program and Tanya Marchant of 
the London School of Hygiene & Tropical Medicine for their thoughtful feedback 
on earlier versions of this manuscript. We also wish to thank Alemtsehay Beru, 
a freelance survey consultant based in Ethiopia, for helpful clarifications on the 
Health Extension Worker training programme.
Contributors ER designed the research question, analysed data and prepared 
the manuscript. LB, LPK and OC conceptualised the paper and focus of analysis. 
ER conducted the search, title and abstract screen, full-text screen and data 
extraction for the systematic review; LB conducted a 10% double screen of titles 
and abstracts. KW conducted the secondary data analyses. All authors read and 
approved the final manuscript.
funding Some of the research in this publication was supported via funding from 
MSD, through its MSD for Mothers program. MSD for Mothers is an initiative of 
Merck & Co., Kenilworth, New Jersey, USA.
disclaimer MSD and its MSD for Mothers program had no role in the design, 
collection, analysis and interpretation of data, in writing of the manuscript or in the 
decision to submit the manuscript for publication. The content of this publication is 
solely the responsibility of the authors and does not represent the official views of 
MSD.
Competing interests None declared.
patient consent for publication Not required.
ethics approval The DHS and MICS receive government permission and follow 
ethical practices including informed consent and assurance of confidentiality. 
The authors requested and received approval to download and use the data from 
the DHS and MICS websites as detailed under Data sharing. The Research Ethics 
Committee of the London School of Hygiene and Tropical Medicine approved our 
secondary-data analysis.
provenance and peer review Not commissioned; externally peer reviewed.
data availability statement The data that support some of the findings of this 
analysis are held by the Demographic and Health Surveys (DHS) Program, operated 
by ICF International, and Multiple Indicator Cluster Surveys (MICS), operated by 
Unicef. Restrictions apply to the availability of these data, which were used under 
license for the current study, and so are not publicly available. Data are available 
for free from the DHS Program and Unicef websites, respectively, or by request 
from country statistical offices and available for researchers who apply for and 
meet the criteria for access. Legal access agreements do not allow the sharing of 
datasets to unregistered researchers.
open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the 
use is non-commercial. See: http:// creativecommons. org/ licenses/ by- nc/ 4. 0/.
ReFeRenCeS
 1. WHO. Making pregnancy safer : the critical role of the skilled 
attendant : a joint statement by WHO, ICM and FIGO. Geneva: World 
Health Organization, 2004.
 2. WHO. Definition of skilled health personnel providing care during 
childbirth: the 2018 joint statement by who, UNFPA, UNICEF, ICM, 
ICN, FIGO and ipa. Geneva: World Health Organization, 2018.
 3. Graham WJ, Bell JS, Bullough CH. Can skilled attendance at 
delivery reduce maternal mortality in developing countries? In: 
Brouwere D V, Van Lerberghe W, eds . Safe motherhood strategies: a 
review of the evidence. Studies in Health Services Organisation and 
Policy, 2001..
 4. Singh K, Brodish P, Suchindran C. A regional multilevel analysis: 
can skilled birth attendants uniformly decrease neonatal mortality? 
Matern Child Health J 2014;18:242–9.
 5. McClure EM, Goldenberg RL, Bann CM. Maternal mortality, stillbirth 
and measures of obstetric care in developing and developed 
countries. International Journal of Gynecology & Obstetrics 
2007;96:139–46.
 6. Scott S, Ronsmans C. The relationship between birth with a health 
professional and maternal mortality in observational studies: a 
review of the literature. Trop Med Int Heal 2009;14:1523–33.
 7. Campbell OMR, Calvert C, Testa A, et al. The scale, scope, 
coverage, and capability of childbirth care. The Lancet 
2016;388:2193–208.
 8. Koblinsky M, Moyer CA, Calvert C, et al. Quality maternity care for 
every woman, everywhere: a call to action. Lancet 2016.
 9. WHO. Defining competent maternal and newborn health 
professionals. Geneva: World Health Organization, 2018.
 10. Adegoke A, Utz B, Msuya SE, et al. Skilled birth attendants: who 
is who? A descriptive study of definitions and roles from nine sub 
Saharan African countries. PLoS ONE 2012;7:e40220.
 11. Utz B, Siddiqui G, Adegoke A, et al. Definitions and roles of a skilled 
birth attendant: a mapping exercise from four South-Asian countries. 
Acta Obstet Gynecol Scand 2013;92:1063–9.
 12. Gerein N, Green A, Pearson S. The implications of shortages of 
health professionals for maternal health in sub-Saharan Africa. 
Reproductive Health Matters 2006;14:40–50.
 13. Harvey Set al. Are skilled birth attendants really skilled? a 
measurement method, some disturbing results and a potential way 
forward. Bull World Health Organ 2007;85:783–90.
 14. Marchant T, Tilley-Gyado RD, Tessema T, et al. Adding content to 
contacts: measurement of high quality contacts for maternal and 
newborn health in Ethiopia, North East Nigeria, and Uttar Pradesh, 
India. Plos One 2015;10:e0126840.
 15. Department of Reproductive Health and Research. Proportion of 
birth attended by a skilled health worker, 2008 updates. Geneva:, 
2008. Available: http://www. who. int/ reproductivehealth/ publications/ 
maternal_ perinatal_ health/ 2008_ skilled_ attendants/ en/
 16. Hobbs AJ, Moller A-B, Kachikis A, et al. Scoping review to identify 
and map the health personnel considered skilled birth attendants 
in low-and-middle income countries from 2000–2015. Plos One 
2019;14:e0211576.
 17. Arnold F, Khan SM. Perspectives and implications of the Improving 
Coverage Measurement Core Group’s validation studies for 
household surveys. J Glob Health 2018;8.
 18. Blanc AK, Warren C, McCarthy KJ, et al. Assessing the validity of 
indicators of the quality of maternal and newborn health care in 
Kenya. J Glob Health 2016;6.
 19. McCarthy KJ, Blanc AK, Warren CE, et al. Can surveys of women 
accurately track indicators of maternal and newborn care? A validity 
and reliability study in Kenya. J Glob Health 2016;6.
 20. Hussein J, Hundley V, Bell J, et al. How do women identify health 
professionals at birth in Ghana? Midwifery 2005;21:36–43.
 21. Blanc AK, Diaz C, McCarthy KJ, et al. Measuring progress in 
maternal and newborn health care in Mexico: validating indicators 
of health system contact and quality of care. BMC Pregnancy 
Childbirth 2016;16.
 22. Hundley V, Penney G, Fitzmaurice A, et al. A comparison of data 
obtained from service providers and service users to assess the 
quality of maternity care. Midwifery 2002;18:126–35.
 23. Stanton CK, Rawlins B, Drake M, et al. Measuring coverage in 
MNCH: testing the validity of women's self-report of key maternal 
and newborn health interventions during the Peripartum period in 
Mozambique. PLoS ONE 2013;8:e60694.
 o
n
 13 M
ay 2019 by guest. Protected by copyright.
http://gh.bmj.com/
BM
J G
lob Health: first published as 10.1136/bmjgh-2018-001367 on 22 April 2019. Downloaded from 
Radovich E, et al. BMJ Glob Health 2019;4:e001367. doi:10.1136/bmjgh-2018-001367 11
BMJ Global Health
 24. Footman K, Benova L, Goodman C, et al. Using multi-country 
household surveys to understand who provides reproductive and 
maternal health services in low- and middle-income countries: a 
critical appraisal of the demographic and health surveys. Trop Med 
Int Health 2015;20:589–606.
 25. Central Statistical Agency [Ethiopia], ICF International. Ethiopia 
demographic and Health survey 2011. Addis Ababa, Ethiopia and 
Rockville, Maryland, USA: CSA and ICF, 2012.
 26. Central Statistical Agency [Ethiopia], ICF International. Ethiopia 
demographic and Health survey 2016. Addis Ababa, Ethiopia and 
Rockville, Maryland, USA: CSA and ICF, 2016.
 27. Beru A. Overview of challenges in implementing, monitoring, and 
evaluating countries with complex cadres (Ethiopia DHS case study). 
In: Expert Consultation Meeting on the Measurement of Skilled Birth 
Attendant SDG Indicator 3.1.2. New York, 2018: 15–16March2018.
 28. Joseph G, da Silva ICM, Wehrmeister FC, et al. Inequalities in the 
coverage of place of delivery and skilled birth attendance: analyses 
of cross-sectional surveys in 80 low and middle-income countries. 
Reprod Health 2016;13.
 29. Institut national de la statistique. Enquête par grappes indicateurs 
multiples au Mali (MICS-Mali), 2015 Rapport final. Bamako, Mali: 
INSTAT, 2016.
 30. Benova L, Cavallaro FL, Campbell OMR. The landscape of cesarean 
sections in sub-Saharan Africa and South and Southeast Asia. New 
York, 2017. Available: https:// cdn2. sph. harvard. edu/ wp- content/ 
uploads/ sites/ 32/ 2017/ 11/ LSHTM- report_ Nov- 8. pdf
 31. Christou A, Dibley MJ, Raynes-Greenow C. Beyond counting 
stillbirths to understanding their determinants in low- and 
middle-income countries: a systematic Assessment of stillbirth 
data availability in household surveys. Trop Med Int Health 
2017;22:294–311.
 32. Hancioglu A, Arnold F. Measuring coverage in MNCH: tracking 
progress in health for women and children using DHS and MICs 
household surveys. PLoS Med 2013;10:e1001391.
 33. WHO. Standards for improving quality of maternal and newborn 
care in health facilities. Geneva, 2016. Available: http://www. who. 
int/ maternal_ child_ adolescent/ documents/ improving- maternal- 
newborn- care- quality/ en/ [Accessed 2 Mar 2017].
 34. Grove J, Claeson M, Bryce J, et al. Maternal, newborn, and 
child health and the sustainable development Goals—a 
call for sustained and improved measurement. The Lancet 
2015;386:1511–4.
 35. Marchant T, Bryce J, Victora C, et al. Improved measurement 
for mothers, newborns and children in the era of the sustainable 
development goals. J Glob Health 2016;6.
 36. Munos MK, Stanton CK, Bryce J, et al. Improving coverage 
measurement for reproductive, maternal, neonatal and child health: 
gaps and opportunities. J Glob Health 2017;7.
 37. Moller A-B, Newby H, Hanson C, et al. Measures matter: a 
scoping review of maternal and newborn indicators. Plos One 
2018;13:e0204763.
 38. United Nations Department of Economic and Social Affairs. IAEG 
SDGs: tier classification for global SDG indicators. Available: https:// 
unstats. un. org/ sdgs/ iaeg- sdgs/ tier- classification/ [Accessed 30 Jul 
2018].
 39. United Nations Department of Economic and Social Affairs. SDG 
indicators metadata Repository: goal 3. New York: UN Statistics 
Division, 2018.
 o
n
 13 M
ay 2019 by guest. Protected by copyright.
http://gh.bmj.com/
BM
J G
lob Health: first published as 10.1136/bmjgh-2018-001367 on 22 April 2019. Downloaded from 
